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(54) Projection system utilising SLM pSxete that include SLM pixel regions satisfying acceptable 
defective SLM pixel policy and SLM pixel regions failing policy 



(57) Determining that a plurality of spatial light mod- 
ulator (SLM) pixels Includes one or more first regions of 
SLM pixels that satisfy an acceptable defective SLM pix- 
el policy, and one or more second regions of SLM pixels 
that Tail the policy, is disclosed. Utilizing the first regions 
of SLM pixels within a projection system that has a first 
resolution that is less than a second resolution that 
would have been provided by utilizing both the first re- 
gions of SLM pixels and the second regions of SLM pix- 
els is also disclosed. 
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Description 
BACKGROUND 

[0001] Projector systems are generally devices that 9 
Integrate light sources, optics systems, and electronics 
fort ront- or rear-projection of images from computers or 
video devices onto walls or screens, for large-image 
viewing. They are especially popular among business 
users who give presentations as part of their job respon- 10 
sibiJitree. Newer projectors can weigh as little as a few 
pounds, making them well suited for business travelers. 
As the quality of projection technology has improved, 
projectors are also finding their way into peoples* homes - 
for high-definition television (HDTV) and other homeen- '» 
tertainment applications. Some industry pundits predict 
that digital projectors will also become the standard pro- 
jection technology used in movie theaters. 
[0002] One type of projection system utilizes spatial 
light modulators (SLM's) to property project image data » 
therefrom. Examples of SLM's include liquid crystal dis- 
play (LCD) SLM's, and digital micromirror device (DMD) 
SLM's, as well as other types of SLM's. There Is typically 
one pixel on each SLM in the projector for each pixel of 
image data to be projected. The projection system con- & 
trots the SLM pixel or pixels In accordance with the pixel 
of the image data to which the SLM pixel corresponds. 
The SLM pixel modulates the light that is incident to the 
SLM pixel in accordance with the image data pixel, so 
that the projector properly projects the pixel. 9Q 
[0003] A number of SLM pixels needed for a particular 
resolution are usually Included on one electronic device, 
or a small number of electronic devices, for utilization 
within a projection system. If an SLM pixel within the 
SLM electronic device is defective, this means that the ss 
pixel of image to which it corresponds within the projec- 
tion system will not be property projected. If a sufficiently 
great n umber of SLM pixels are defective, the electronic 
device is usually considered defective! even though the 
vast majority of SLM pixels may be operable. This can 40 
lead to the discarding of the device, which is usually ex- 
pensive. 

SUMMARY OFTHE INVENTION 

43 

[0004] A method of an embodiment of the invention 
includes determining that a plurality of spatial light mod- 
ulator (SLM) pixels includes one or more first regions of 
SLM pixels that satisfy an acceptable defective SLM pix- 
el policy, and one or more second regions of SLM pixels sti 
that fail the policy. The method utilizes the first regions 
SLM pixels within a projection system that has a first 
resolution. The first resolution is less than a second res- 
olution that would have been provided by utilizing both 
the first regions of SLM pixels and the second regions ss 
of SLM pixels. 
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BRIEF DESCRIPTION OFTHE DRAWINGS 

[Q0O5] The drawings referenced herein form a part of 
th© specification. Features shown in the drawing are 
meant as illustrative of only some embodiments of the 
invention, and not of all embodiments of the invention, 
unless otherwise explicitly indicated, and implications to 
the contrary are otherwise not to be made. 

FIG. 1 is a flowchart of a method according to an 
embodiment of the invention. 
FlGs. 2, 3, 4, and 5 are diagrams of examples of 
determining region(s) of spatial fight modulator 
(SLM) pixels that satisfy an acceptable defective 
SLM pixel policy and determining region(s) of SLM 
pixels that fail the policy, according to varying em- 
bodiments of the invention. 
FIG. 6 is a flowchart of a method that shows how 
utilizing rogion(s) of SLM pixels that satisfy an ac- 
ceptable defective SLM pixel policy within a projec- 
tion system can be accomplished, according to an 
embodiment of th© invention. 
FIG. 7 is a block diagram of a projection system, 
according to an embodiment of the Invention. 
FIGs. 8 and 9 are block diagrams of the light source 
mechanism of the projection system of FIG. 7, ac- 
cording to different embodiments of the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0006] In the following detailed description of exem- 
plary embodiments of the invention, reference is made 
to the accompanying drawings that form a part hereof, 
and in which is shown byway of illustration specific ex- 
emplary embodiments in which the invention may be 
practiced. These embodiments are described in suffi- 
cient detail to enable those skilled in the art to practice 
the invention. Other embodiments may be utilized, and 
logical, mechanical, and other qhanges may be made 
without departing from the spirit or scope of the present 
invention. The foDowIng detailed description 13, there- 
fore, not to be taken In a limiting sense, and the scope 
of the presen! invention is defined only by the appended 
claims. 

Overview and Methods 

[OQOTJ FIG. 1 shows a method 100 according to an 
embodiment of the Invention. First, within a number of 
spatial light modulator (SLM) pixels, the method 1 00 de- 
termines region(s) of SLM pixels that satisfy an accept- 
able defective SLM pixel policy and region(s) of SLM 
pixels that fall the acceptable defective SLM pixel policy 
(1 02), The number of pixels may be within on© or a small 
number of electronic devices, such as Integrated circuits 
(ICs), digital micromirror devices (DMD's), ano/or liquid 
crystal display (LCD) devices. The acceptable defective 
SLM pixel policy deems the number of defective SLM 
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pixQls that can acceptably be present in the region(s). 
[0008] For instance, in one embodiment, the pres- 
ence of one defective SLM pixel within a region of SLM 
pixels means that the region fails the policy. That is, ail 
the SLM pixels within the region must be operational for 
the region to be considered as satisfying, or passing, 
the policy. In another embodiment, the presence of less 
than a predetermined number of defective SLM pixels 
within a region still allows the region to satisfy the poBcy, 
whereas the presence of at least this predetermined 
number of defective SLM pixels means that the region 
fails the policy. 

[0009] In still another embodiment, the locations of 
the defective SLM pixels within a region of SLM pixels 
also determine whether the region satisfies or fails the 
policy. For Instance, defective SLM pixels that are near 
the edges of the region may be given less weight than 
def ectke SLM pixels mat are near the middle of the re- 
gion. Multiplying each defective SLM by its weight and 
adding the weights of all the defective SLM pixel©, de- 
termines the region's score. If the score of the region is 
less man a threshold score, then the region satisfies the 
policy, whereas if it is equal to or greaterthan the thresh- 
old score, then the region fails the policy. 
[001 0] FK3s. 2-5 shew some examp les of determining 
regions of SLM pixels that satisfy an acceptable defec- 
tive SLM pixel policy and regions of SLM pixels that fail 
the policy, according to varying embodiments of the in- 
vention. As can be appreciated by those of ordinary skill 
within the art, the SLM pixel regions depicted in FIGS. 
2-5 are for example purposes only, and do not represent 
the only manners by which a number of SLM pixels can 
be divided into regions. In other embodiments of the in- 
vention, the SLM pixels can be divided Into regions that 
satisfy an acceptable defective SLM pixel policy and re- 
gions that fail the policy In accordance with different ap- 
proaches. Each of the examples of FlGs. 2-5 lndude a 
number of SLM pixels that may be present on the same 
or a small number of electronic devices, such as iC's, 
DMD's, and/or LCD devices. 

[0011] In FIG. 2, the number of SLM pixels 200 has 
been divided Into a region 202 that satisfies an accept- 
able defective SLM pixel policy and a region 204 that 
falls the policy, according to an embodiment of the in- 
vention. The policy in particular deems that a region of 
SLM pixels is acceptable where rt includes no defective 
SLM pixels. Thus, the region 202 does not include any 
defective SLM pixels, whereas the region 204 includes 
the defective SLM pixels 206A, 20GB, 206C, 206D. and 
206E, collectively referred to as the SLM pixels 206, The 
example of FIG. 2 may correspond to the scenario 
where the number of SLM pixels 200. including both the 
regions 202 and 204, was originally intended to realize 
a particular resolution, such as XGA resolution, or 1 024 
x 768 pixels. However, because of the defective SLM 
pixels 206 within the region 204, the region 202, as a 
contiguous subset of the SLM pixels 200, has been de- 
termined such that it realizes a lower resolution, such 



as SVGA resolution, or 800 x 600 pixels. 
[0012] In FIG. 3, the number of SLM pixels 200 has 
been divided into regions 202. 302, and 304 that satisfy 
an acceptable defective SLM pixel policy and the region 

s 204 that fails the p olicy, accordin g to an embodiment of 
the invention. The policy in particular deems that a re- 
gion of SLM pixels is acceptable where It includes no 
mora than one defective SLM pixel. Thus, the regions 
202, 302, and 304 includes the defective SLM pixels 

10 306, 308. and 31 0, respectively, such that each of these 
regions includes no more than a single defective SLM 
pixel. By comparison, the region 204 fails the policy be- 
cause It includes a larger number of defective SLM pix- 
els, such as the defective SLM pixel 312. The example 

is of FIG. 3 further depicts the scenario where there is 
more than one contiguous, and specifically rectangular, 
region that satisfies the acceptable defective SLM pixel 
policy. 

[0013] in FIG, 4, the number of SLM pixels 200 has 

20 been divided into regions 202 and 302 that satisfy an 
acceptable defective SLM pixel policy and the regions 
204 and 402 that fall the policy, according to an embod- 
iment of the Invention. The policy in particular deems 
that a region of SLM pixels Is acceptable where the de- 

55 fectfve SLM pixels number no more than five, and no 
defective SLM pixels are located in the middle or central 
portion of the region. Thus, the regions 202 and 302 sat- 
isfy the policy because their defective SLM pixels, indi- 
cated as black squares in FIG. 4, number no more than 

so five for each region, and are located atthe edges of the 
region. By comparison, the regions 204 and 402 fail the 
policy because their defective SLM pixels, also indicat- 
ed as black squares in FIG. 4, while numbering no more 
than Ave for each region, are located in the middle of the 

3s region. The example of FIG. 4 further depicts the sce- 
nario where there is more than onecontlguous, and spe- 
cif icalJy rectangular, region that fails the acceptable de- 
fective SLM pixel policy. 

[0014] In FIG. 5, the number of SLM pixels 200 has 
40 been divided into the region 202 that satisfies the ac- 
ceptable defective SLM pixel policy and the region 204 
that falls the poKcy, according to an embodiment of the 
invention. Like the example of FIG. 2, the policy in the 
example of FIG. 5 specifies that a region of SLM pixels 
45 is acceptable where It contains no defective SLM pixels. 
Thus, the region 202 satisfies, or passes, the policy, 
whereas the region 204. including the defective SLM 
pixels 206A, 20eB, 206C. 206D, and 206E, fails the pol- 
icy. The example of FIG. 5 further depicts the scenario 
so where a region is contiguous but not necessarily rectan- 
gular In shape. 

[001 5] The determination of the regions in 1 02 of the 
method 100 of FIG. 1 can be made at least one of two 
different times In different embodiments of the invention. 
55 First, prior to complete manufacture of the projection 
system of which the SLM pixel3 are to be a part, the 
regions of SLM pixels thai satisfy the acceptable defec- 
tive SLM pixel policy may be determined, and hence the 
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regions of SLM pixels that fail the policy are also Implic- 
itly automatically determined. Th at is, the determination 
of the regions is accomplished prior to first us© of the 
projection system by an end user. 
[0016] Second, the end user may determine the re- 
gions of SLM pixels that satisfy the acceptable defective 
SLM pixel policy, and thus implicitly automatically deter- 
mine the regions that fail the policy. The end user may 
also identify defective SLM pixels, implicitly determining 
the SLM pixel regions that pass and/orfall the defective 
SLM pixel policy. That is, the determination of the re- 
gions is. accomplished after complete manufacture of 
the projection system. The projection system may in- 
clude a set-up mode that projects pixels corresponding 
to all the SLM pixels, and allows the user to specify one 
or more regions of SUM pixels that are acceptable to the 
user, such that the system then uses these user-deter- 
mined regions when projecting image data. In this em- 
bodiment, the acceptable defective SLM policy Is thus 
subjective and user determined. The user him or herself 
determines which regions are acceptable, and thus sat- 
isfy the implicit policy, and which regions arc unaccept- 
able, and thus fail the implicit policy. 
[0017] Furthermore, defective SUM pixels may be 
identified by a technician, when, for instance, the user 
sends the projection system back to a service centerf or 
repair, calibration, and/or tune-up. Thus, the Identifica- 
tion of SLM pixels, and thus the determination of regions 
ol SLM pixels that satisfy and/or fail the acceptable de- 
fective SLM pixel policy, can be made at any time, and 
is not restricted by embodiments of the invention. SLM 
pixels can become defective and/oroperational over the 
life of the projection system, such that the regions of 
SLM pixels that satisfy and/or fail the acceptable defec- 
tive SLM pixel policy may correspondingly change over 
time, 

[0018] Referring backto FIG. 1 , locational information 
regarding at leastthe region(s) of SLM pixels that satisfy 
the acceptable defective SLM pixel policy is stored 
(104). Tills locational information may specify, for in- 
stance, the locations of the upper left-hand SLM pixel 
and the lower right-hand SLM pixel of each region that 
satisfies the policy. Where these regions are rectangu- 
lar, this is sufficient Information to locate all Of the SLM 
pixels of the regions. In embodiments where the regions 
are contiguous but not rectangular, or are non-contigu- 
ous, more SLM pixels may need to be specified in order 
to locate properly all of the SLM pixels of the regions. 
Furthermore, locational information regarding the re- 
gion® of SLM pixels that fail the acceptable defective 
SLM pixel policy may also be stored- Trie Vocational in- 
formation stored is subsequently utilized by a projection 
system so that the system knows which SLM pixels are 
to be used for projecting image data. The locational in- 
formation may be stored in a non-volatile memory of a 
projection system, for instance. The locational informa- 
tion may also be stored in a memory, such as a non- 
volatile memory, of an electronic device, like an irrtegrat- 
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ed circuit (IC>, on which the SLM pixels actually reside. 
[0019] Finally, the region(s) of SLM pixels that satisfy 
the acceptable defective SLM pixel policy are utilized 
within the projection system (1 06). That is. the projection 

$ system utilizes the SLM pixels of the regions that satisfy 
the policy, but not the SLM pixels of the regions that fail 
the policy, in projecting image data. The number of SLM 
pixels in the regions that satisfy the policy enables the 
projection sysxem to realize a certain resolution that is 

10 less than the resolution that would have been realized 
if all the SLM pixels were utilized. This was shown in 
particular detail In the example of FIG. 2, where utilizing 
all the SLM pixels 200, including the regions 202 and 
204. would have provided for a 1024 x 768 resolution, 

is whereas utilizing only the SLM pixels of the region 202 
provides for an BOO x 600 resolution. This Is generally 
the case as well, since carving out regions of SLM pixels 
that satisfy the acceptable defective SLM pixel policy 
means that regions that fail the policy will not be used, 

20 such that a lower actual resolution of the projection sys- 
tem that utilizing only the regions that satisfy the policy 
is realized, 

[0020] Furthermore, there may be more of the SLM 
pixels than are Intended to be used, such as that pro- 
as viding for an 1 124 x 86$ resolution. There are more of 
the SLM pixels 200 than are intended to be used, so that 
if and when defective SLM pixels are identified, regions 
of SLM pixels that satisfy the acceptable defective SLM 
pixel policy can more likely be identified that include a 
30 sufficient number of SLM pixels to provide for an intend- 
ed resolution, such as 1024 x 758 resolution. That is, 
more SLM pixels are induded initially with the under- 
standing that some of them may be defective, but that 
the ultimate number of regions of SLM pixels that satisfy 
35 the acceptable defective SLM pixel policy will be suffi- 
cient to yield a desired resolution. 
[0021] FIG. 6 shows how the regions of SLM pixels 
that satisfy the acceptable defective SLM policy can be 
utilized within a projection system in 106 of FIG. 1 . ao 
40 cxjtdingtoaparticularembodimentoftheinvention. De- 
fective SLM pixels in regions that fail anaYor satisfy the 
policy may be effectively removed or optically masked 
within the projection system (602), although this is op- 
tional. Effective removal may be accomplished by using 
45 a laser on or applying a high voltage to the defective 
SLM pixels, so as to permanently alter the light-modu- 
lating capability of these pixels, desirably rendering 
them unable to project fight from the projection system, 
or projector. Effective removal may be accomplished in 
i» other ways as well. It is noted that the removal is effec- 
tive, as opposed to actual, since the SLM pixels are not 
actually removed from the electronic device(s) of which 
they are a part, but rather are rendered so that they no 
longer modulate light as originally designed. Alternative- 
's |y> the defective SLM pixels may be optically masked 
within the projection system, or projector, such that such 
light Is not projected from the system by the masked pix- 
els. 
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[0022] Next, Image data that fs to be projected by the 
projection system is received (604). The image data 
may be received by being coupled to a computer or oth- 
er electronic and/or computing device that outputs a vid- 
eo signal or other type of signal to be projected. The 
image data has a given resolution. In one embodiment, 
the resolution of the image data is the same as that 
which the projection system realizes by utilizing the re- 
gions of SLM pixels that satisfy the acceptable defective 
SLM pixel policy. In another embodiment, the resolution 
of the image data ts greater or less than that which the 
projection system realizes by utilizing the regions of 
SLM pixels that satisfy the policy. 
[0023] For example, the resolution of the image data 
may be that which the projection system would have re- 
alized if all the SLM pixels were utilized, including not 
only the regions of SLM pixels that satisfy the accepta- 
ble defective SLM pixel policy, but the regions that fail 
the policy as wen. The image data may be XGA resolu- 
tion, which is the resolution that would have been pro- 
vided by all the SLM pixels. However, the projection sys- 
tem may now only, have SVGA resolution, on account 
of it utilizing only the regions of SLM pixels that satisfy 
the acceptable defective SLM pixel policy, and not all 
. the SLM pixels. Furt hermore, a non-standard set of SLM 
pixels may result, such as lOOO x 687 as an example, 
such that the image data is scaled to this non-standard 
set of SLM pixels. 

[0024] The Imagedata received by the projection sys- 
tem may thus be optionally scaled (606). That is, if the 
resolution of the Image data is not equal to the resolution 
realized by the projection system, then the projection 
•system scales the Image data so that its resolution 
matches the resolution that the projection system real- 
izes by utilizing only the regions of SLM pixels that sat- 
isfy the acceptable defective SLM pixel policy. In the ex- 
ample of the preceding paragraph, for Instance, the Im- 
age data may be scaled down from XGA resolution to 
SVGA resolution. Up scaling, from a lower resolution to 
a greater resolution, may also alternatively be accom- 
plished where appropriate. 

[0025] Finally, the image data is projected by the pro- 
jection system (608), utilizing the regions of SLM pixels 
that satisfy the acceptable defective SLM pixel policy. 
More specifically, light Is modulated by the SLM pixels 
of these regions in accordance with the image data, so 
that proper contrast and/or color is realized, and then 
the light is projected outward from the projection system. 
Internal or external aiming may be necessary so that the 
projection system properly illuminates the appropriate 
pixels within the regions of pixels that satisfy the accept- 
able defective SLM pixel policy. That is, the right gener- 
ated by the projector may be properly aimed onto the 
SLM pixels of the regions that satisfy the policy, and not 
onto the SLM pixels of the regions that fail the policy, so 
that only the SLM pixels of the regions that satisfy the 
policy are employed. 

[0026] Projection of light onto the SLM pixels of the 



regions that satisfy or pass the acceptable defective 
SLM pixel policy may be accomplished in one of at least 
two ways. Each pixel of the image data can be divided 
into constituent colors, such as red, green, and blue, 

s where each pixel has a value, such as an intensity value, 
for each constituent color. Therefore, on© approach for 
projecting light is accomplished is by sequentially pro- 
jecting light of the different colors onto the SLM pixels 
of the regions mat satisfy the policy sufficiently fast 80 

10 thatthe human eye does net perceive the different color 
components of the image data but rather only sees the 
image of the image data. 

[0027] For example, for a given SLM pixel, red light 
may first be reflected off the SLM pixel, where the SLM 

1$ pixel Is driven to modulate the red light in accordance 
with the red value of a corresponding data pixel, and Is 
then externally projected at a given location. Green light 
te then rejected off the same SLM pixel, where the SLM 
pixel is driven to modulate the green light according to 

so the value of the corresponding data pixel, and is exter- 
nally projected at the same location. Finally, blue light is 
reflected off this SLM pixel, where the SLM pixel is driv- 
en according to the value of the corresponding blue data 
pixel, and is also externally projected at the same loca- 
ls tion. Although sequential projection of light of different 
colors is actually performed, the net effect to the human 
eye is to see the proper color of the pixel, made up of 
its red, green, and blue components. As an example of 
such SLM pixel utilization, the SLM pixels of the region 

30 202 of FJGL 2 may be utilized to sequentially reflect red, 
green, and blue light in accordance with the red, green, 
and blue values of the image data. 
[0028] Another way to accomplish projection of light 
is to simultaneously use three different SLM pixels for 

ss each pixel of the Image data, corresponding to the dlf- 
ferent color components of the pixel. For example, for a 
given pixel of the image data, red light is reflected off a 
first SLM pixel, where the SLM pixel is driven in accord- 
ance with the red value of the corresponding Image data 
pixel, green light Is reflected off a second SLM pixel, 
where the SLM pixel is driven in accordance with the 
green value of the image data pixel, and blue light 1$ 
reflected off a third SLM pixel, where the SUM pixel fe 
driven in accordance with the pixefs blue data value. 

45 The red, green, and blue light are then all externally pro- 
jected at the same location, such that the proper color 
of the pixel, made up of Its red, green, and blue compo- 
nents, is reaflzed. In one embodiment, each region that 
satisfies the acceptable defective SLM pixel policy is uti- 

50 ifeed for reflecting a different color of light 

[0029] As an example of such SLM pixel utilization, 
the SLM pixels of the regions 202, 302, and 304 of FIG. 
3 may be utilized to simultaneously modulate red, green, 
and blue light, respectively, In accordance with the red. 

&5 green, and blue values, respectively, of the image data. 
In one embodiment, such regions, like the regions 202, 
302, and 304 of RQ. 3, may be the same size and shape 
to accomplish the SLM pixel utilization described in the 
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preceding paragraph. This can be accomplished by se- 
lecting the regions of SLM pixels that satisfy the accept- 
able defective SLM pixel policy so thatthey arethesame 
size and shape. For instance, in FI6. 3, the regions 202, 
302, and 304 may be further decreased in size and 
changed in shape so that they are ultimately the same 
size and shape. 

Projection System (Projector) 

[0030] FIG. 7 shows a block diagram of a projection 
system 700 according to an embodiment of the inven- 
tion. The system 700 may be implemented as a projec- 
tor. As can be appreciated by those of ordinary skill with- 
in the art, the system 700 includes components specific 
to a particular embodiment of the Invention, but may In- 
clude other components in addition to or in lieu of the 
componoms depicted in FIG. 7. The projection system 
700 Includes a light source mechanism 702 that in- 
cludes light sources 704, an optional masking optics 
mechanism 706, an optional aiming optics mechanism 
708, the spatial Tight modulator (SLM> pixels 200 that 
have been described, and a projection optics mecha- 
nism 71 8. The system 700 aJso includes a controller7l 2 
and a storage device 714, and is operatrvefy or other- 
wise coupled to an image source 720 to receive image 
data 716, as well as a screen 722. Each of the optics 
mechanisms 706, 708, and 718 may include one or 
more mirrors, one or more lenses, and/or one or more 
of other types of constituent components, 
post] The light source(s) 704 of the light source 
mechanism 702 output light Each of the Tight source(e) 
704 may be an ultra high pressure (UHP) mercury vapor 
arc lamp, or another type of light source. For Instance, 
the light source(s) may be other types of light bulbs, as 
well as other types of light sou roes such as fight-emitting 
diodes (LED's), and so on. The light output by the light 
source(s) 704 is for ultimate modulation by the SLM pix- 
els 200. The masking optics mechanism 70S, where 
present, masks defective SLM pbcels of the SLM pixels 
200, as has been described, whereas the internal or ex- 
ternal aiming optics mechanism 708, where present, 
guides the fight as output by the light source(s) 704 to 
the SLM pixels 200 for correct modulation thereby. 
[0032] That 4s, the masking optics mechanism 706 
masks defective SLM pixels within the regions that sat- 
Isfy and/orfail the acceptable defective SLM pixel policy, 
whereas the aiming optics mechanism 708 guides the 
light to appropriate SLM pixels within the regions that 
satisfy the policy. The masking optics mechanism 706 
may, for instance, not permit significant amount of light 
From defective pixels to be projected. The aiming optics 
mechanism 70B may, for instance, aim the light from the 
regions of SLM pixels that satisfy the policy as projected, 
especially in an embodiment of the invention in which a 
multiple-panel projection system is being implemented. 
The aiming optics mechanism 708 may in such an em- 
bodiment have the capacity to aim light from the SLM 



pixels 200, which is not specifically depicted in FIG. 7. 
In at least one embodiment of the invention Information 
regarding the defective SLM pixels and/or the regions 
of S LM pixels that satisfy the acceptable defective SLM 
s policy Is provided to the mechanisms 706 and 708. This 
enables the mechanism 706 to know which SLM pixels 
to mask, and the mechanism 70B to know which SLM 
pixels to utilize. 

[0033J The controller 71 2 controls the regions of the 

to SLM pixels 200 that satisfy the acceptable defective 
SLM pixel policy in accordance with the image data 71 6 
that is received from the image source 720. The image 
source 720 may be a computing device, such as a com- 
puter, or another type of electronic anchor video device. 

13 The controller 71 2 thus enables the projection system 
700 to realize a resolution based on the regions of the 
SLM pixels 200 that satisfy the acceptable SLM pixel 
policy, as has been described, which is less than a res- 
olution based on all the pixels 200, including the regions 

20 of the SLM pixels 200that both satisfy and fail the policy. 
The controller 712 in one embodiment particularly sets 
the SLM pixels 2D0 In accordance with the intensity or 
other values of the pixels of the Image data 716. The 
controller 712 determines which regions of the SLM pix- 

23 els 200 that satisfy the policy based on locational Infor- 
mation of such regions stored in the storage device 714, 
which may be a non-volatile memory or other type of 
storage device. 

[0034] The controller 71 2 may in one embodiment en- 

so able a user to select the regions of the SLM pixels 200 
that satisfy, anoVor regions that do not satisfy, the ac- 
ceptable defective SLM pixel policy, where this policy Is 
user determined and hence subjective to the user. Once 
the user selects these regions, the controller 71 2 stores 

are me locational information thereof in the storage device 
714. Alternatively, the storage device 71 4 may have this 
information stored therein atsome point during the man- 
ufacture of the projection system 700, such that the in- 
formation is readily available to the controller 712 by the 

40 tmemefiratenduserofmesystem700w1shestoutnize 
the system 700. The storage device 71 4 may be exter- 
nal or internal to the system 700. Furthermore, the con- 
troller 712 may scale the Image data 71 6 from one res- 
olution to another, so that the resolution of the image 

45 data 71 6 ultimately conforms to that of the regions of the 
SLM pixels 200 that satisfy the acceptable defective 
SLM pixel policy. Alternatively, the controller 712 may 
receive the image data 71 G as having the same resolu- 
tion as that of the regions of the SLM pixels 200 that 

so satisfy the acceptable defective SLM pixel policy. 
[0035] The regions of the SLM pixels 200 that satisfy 
the acceptable defective SLM pixel policy ultimately 
modulate the light output by the light sources 704 in ac- 
cordance with the image data 718 as controlled by the 

3$ controller 712. The image data 71 6 may be a still image 
or a moving image, for instance. The projection optics 
mechanism 718 projects this light extemalry or outward 
from the projection system 700, where it is displayed on 
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the screen 722, or another physical object, such as a 
wall, and so on. The screen 722 may be a front screen 
or a rear screen, such that the projection system 700 
may be a front-projection system or a rear-projection 
system, as can be appreciated by those of ordinary skill 
within the art The projection optics mechanism 718 
guides the light as modulated by the SLM pixels 200 out- 
ward from the system 700. The user of the projection 
system 700. and other Individuals able to seethe screen 
722, are then able to view the image data 716. 
[0036] FlGs. 8 and 9 show how the light source mech- 
anism 702 of FIG. 7 can be Implemented, according to 
varying embodiments of the invention, In FIG- 8, the 
mechanism 702 includes the light eource(s) 704, and a 
sequential color-separating mechanism 802. The light 
source® 704, such as a single light source, output sub- 
stantially white light 804, which includes substantially afl 
the different colors of light. The sequential color-sepa- 
rating mechanism 802 at different times separates out 
different colors of the white light 804, as the light 806- 
For instance, where the constituent color components 
into which the image data 716 of FIG. 7 Is divisible are 
red, green, and blue, the mechanism 802 may separate 
out red light, followed by green light, and followed by 
blue light The mechanism 802 may in particular b© a 
color wheel in one embodiment of the Invention, which 
has red, green, and blue filter parts, optionally among 
others- When the red filter part is in front of the white 
light 804, the light 808 is red, when the green filter part 
is in front of the light 804, the light 806 is green, and 
when the blue filter part is in front, the light 806 is blue. 
[0037] In FIG. 9, the mechanism 702 includes three 
particular light sources 704; the red light source 704A. 
the green light source 7048. and the blue light source 
704C. The red Tight source 704A outputs red nght 902A, 
the green light-source 704B outputs green light 902B, 
and the blue light source 704C outputs blue light 002C. 
Each of the light sources 704A, 704B. and 704C may 
be the same or different one or more light sources. For 
instance, the light source 704A may be one or more red 
sources ot light, such as red LEO'S or red light bulbs, 
the lightsource 704B may be one ormore green sources 
of light and the light source 704C may be one or more 
blue sources of light As another example, the same or 
different white light source(s) may be utilized by each of 
the light sources 704A. 704B, and 704C, where each of 
the light sources 704A, 704B, and 704C have an appro- 
priately colored filter to transform the white light into the 
appropriately colored light 902A, S02B, and 902C, re- 
spectively. That is, the light source 704A may include a 
red filter, the lightsource 704B may Include a green filter, 
end the Kghi source 704C may indude a blue filter. 
[0038] As can be appreciated by those of ordi nary skill 
within the art, other implementations of the Ifght source 
mechanism 702 of FIG. 7 may also be used, and still be 
encompassed by embodiments of the invention. As one 
such example, colored light may be sequenced onto the 
SLM pixels. For instance, red light may first be projected 



ontD th© SLM pixels, then green light, and finally blue 
light may be output onto the SLM pixels. 

Conclusion 

[0033] It Is noted that, although specific embodiments 
have been illustrated and described herein, it will be ap- 
preciated by those of ordinary skill in the art that any 
arrangement is calculated to achieve the same purpose 
io may be substituted fo r the specific embodiments shown . 
This application is intended to cover any adaptations or 
variations of the present invention. Therefore, it is man- 
ifestly intended that this invention be limited only by the 
claims and equivalents thereof. 

15 

Claims 



20 



30 



1 . A method (1 00) comprising: 

determining that a plurality of spatial right mod- 
ulator (SLM) pixels includes one or more first 
regions of SLM pixels that satisfy an acceptable 
defective SLM pixel policy and one or more sec- 
ond regions of SLM pixels that fall the accept- 
able defective SLM pixel policy (102); and, 
utilizing the one or more first regions of SLM 
pixels within a projection system having a first 
resolution that is less than a second resolution 
that utilizing both the one or more first regions 
of SLM pixels and the one or more second re- 
gions of SLM pixels would have provided (1 06)» 



2. The method of claim t, further comprising, after do- 
aff termining that the plurality of SLM pixels includes 
the one ormore first regions of SLM pixels and the 
one or more second regions of SLM pixels, storing 
locationat Information regarding at least one of the 
one or more first regions of SLM pixels and the one 
AO or more second regions of SLM pixels, such that 
utilizing the one or more first regions of SLM pixels 
within the projection system comprises utilizing the 
locational information as stored (104). 

45 3. The method of claim 1 , wherein determining that the 
plurality of SLM pixels includes the one or more first 
regions of SLM pixels and the one or more second 
regions of SLM pixels comprises determining the 
one or more first regions of SLM pixels as a contig* 

so uous subset of SLM pixels of the plurality of SLM 
pixels. 

4. The method of claim 1 , wherein determlningthatthe 
plurality of SLM pixels Includes the one or more first 
55 regions of SLM pixels and the one or more second 
regions of SLM pixels comprises determining the 
one ormore first regions of SLM pixels as a plurality 
of contiguous regions of SLM pixels of the plurality 
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ofSLM pixels. 

5. "The method of claim 1 , wherein determining, that the 
plurality of SLM pixels includes the one or more first 
regions of SLM pixels and the one or more second s 
regions of SLM pixels comprises determining that 
the plurality of SLM pixels includes the one or more 
first regions of SLM pixels and the one or more sec- 
ond regions of SLM pixels prior to complete manu- 

• facture of the projection system. f° 

6. The method of claim 1 , wherein determining thatthe 
plurality of SLM pixels includes the one or more first 
regions of SLM pixels and the one or more second 
regions of SLM pixels comprises determining that is 
the plurality of SLM pixels includes tho one or more 
first regions of SLM pixels and the one or more sec- 
ond regions of SLM pixels after complete manufac- 
ture of the projection system. 

20 

7. The method of claim 1 , wherein determining thatthe 
plurality of SLM pixels includes one or more first re- 
gions of SLM pixels and one or more second re- . 
gions of SLM pixels comprises determining that 
SLM pixels of the one or more first regions are alt 29 
operational and thai each second region of SLM 
pixels includes at least one defective SLM pixel, 

8. Themethod of claim 1, wherein determining thatthe 
plurality of SLM pixels includes one or more first re- so 
gions of SLM pixels and one or more second re- 
gions of SLM pixels comprises determining that 
each first region of SLM pixels includes less than a 
predetermined number of defective SLM pixels and 

that each second region includes at least the pre- & ' 
determined number of defective SLM pixels. 

9. The method of claim 1 ; wherein utilizing the one or 
more first regions of SLM pixels within the projection 
system having the first resolution comprises: <° 

receiving Image data having the first resolution 
(604); 

projecting the image data using the one ormore 
first regions of SLM pixels (608). 46 

10. The method of claim 1 , wherein utilising the one or 
more first regions of SLM pixels within the projection 
system having the first resolution comprises; 

so 

receiving image data having a third resolution 
greater or less than the first resolution (604); 
scaling the image data from the third resolution 
to the first resolution (606); and, 
projecting the image data as scaled to the first as 
resolution using the one or more first regions of 
SLM pixels (60B). 
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